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INTRODUCTION

The following mini-computer program is designed to provide a flexible, 

easy-to-use program for the purpose of creating and using relatively small 

(1,750 elements) data files. These data files can then be used to produce 

hard-copy tables using this program, camera-ready plots using other plotting 

programs, or for a variety of statistical manipulations. The program is 

written in Hewlett-Packard BASIC for a Hewlett-Packard Model 9831 desktop 

computer with 24K bytes of memory, a model 9866 thermal printer and an (optional) 

model 9871 impact printer. A model 9830 computer with the appropriate string- 

variable ROM and memory, or models 9835-9845 computers could also be used with 

slight modifications to the program.

The- data are stored in a 50 x 35 matrix with split (6-digits, 10~ 63 -10 63 

range) precision accuracy. Data for up to 50 samples, with up to 35 para 

meters per sample, may be stored in each data file. Each data file is assigned 

a name of up to 80 characters, each sample a name of up to 36 characters, and 

each parameter a name of up to 24 characters. Once a data file has been created, 

the data may be edited and re-ordered in a variety of ways via a few simple 

commands. The printout may be done rapidly with the thermal printer; or, using 

the impact printer, more slowly but with user-defined number of significant 

figures, with uncertainties printed out to the right of some or all of the 

data-elements, and with numeric sub- or super-scripts for the parameter names. 

Errors resulting from improper or illogical input are, in most cases, automatically
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identified and explained, without interruption of the program operation. Data 

files are stored in 5000-word files on standard Hewlett-Packard data cartridges, 

so that each cartridge can hold over 30 data files totalling over 50,000 

entries.

Instructions for use of the program (appendices I and II) are stored as a 

separate program requiring a 5000-word file on the program cassette. Because 

this instruction program can be accessed by the main program, the file number 

for this program must be contained within the main program. As listed in the 

appendices, the main program is in file 1, track 0, and the instruction program 

in file 2, track 0. These may be changed by changing the values specified in 

line 440 of the main program (appendix III), and lines 30 and 1740of the 

instruction program (appendix II).

I will be happy to copy the programs onto an appropriate data-cartridge, 

supplied by any interested person for either HP-9830 or HP-9831 computers.



FIGURE CAPTIONS

Figure 1. Sample printout using option 4 and HP-98665 printer. The printed 

line defining option 15, and the two lines defining the location, number 

of defined sets and parameters, and the data-file name always appear. 

All significant figures (up to 6) originally entered into the data file 

are printed out.

Figure 2. Sample printout using option 11 and HP-9871 impact printer. Set 

and parameter numbers were suppressed, and numeric superscripts appear 

in the parameter names. Significant figures were restricted by the user 

to three or four, depending on the parameters, and printout of uncertainties 

was requested. Character spacing is slightly reduced and displaced to the 

left for printout of these parameters to avoid interference with the 

printout of adjacent numbers.
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APPENDIX I   INSTRUCTIONS PRINTOUT FROM INSTRUCTIONS PROGRAM

INSTRUCTIONS FOR KRL 50X35 DATA-FILE PROGRAM

INTRODUCTION

This program permits the user to use a 50X35 matrix to store 
split-precision (6-digit accuracy) data for up to 50 samples ('sets' 
and up to 35 variables ('parameters') per sample, with user-defined 
sample and parameter names. Once stored, the data may be edited, 
printed out, added to, manipulated, and plotted via a number of 
subroutines and plotting programs. If an KP-9871 impact printer is 
available, the data may also be printed out in hard-copy table form, 
including parameter names with superscript or subscript (i.e., 
isotope/oxide form) notation, with user-defined number of 
significant figures, and with associated errors printed next to the 
proper values.

GENERAL COMMENTS

If you intend to store a data-file, make sure a premarked, 
empty or expendable file of at least 5000 words length is available.

Most displayed queries may be answered with a space in order to 
escape from that subroutine.

If an HP-9871 impact printer is connected to the computer and i 
turned on, the data-printout will automatically be done on the 
impact printer. The (standard) model 9855 thermal printer must have 
a select code of 2, the impact printer a select 
in lines 50 and 60 of the program).

pr inter 
code of 6 assigned

CREATING A DATA-FILE (OPTION 1)

DISPLAY: FILE NAME?

Input a name (<= 80 characters long) to be assigned to the file.

DISPLAY: PARAMETER 1 NAME?

The parameter names may be up to 2 lines of 12 characters, so 
this query requires two responses. A question-mark will prompt 
input of the second line. If you wish the parameter name to be 
printed out with all numerals as superscripts, input ~ as the first 
character, first line (e.g., ~87Rb/86Sr). If numerals are to be 
printed out as subscripts, input * as the first character of the 
line (e.g., *A12O3). Superscripts and subscripts will only appear 
on impact-printer printouts and plotter-drawn plots. After each



parameter name has been entered, the display will request the name 
of the next parameter. When no more parameters are to be named, 
answer the two parameter-name queries with a space.

DISPLAY: SET # 1 NAME?

The set (sample) names are stored as three lines of twelve char 
acters each, so that three display queries must be answered. When 
no more sets are to be named, simply answer the first query with 
a space. Set names are requested before the data for each set is 
to be entered.

DISPLAY: SET 1 % A1203?

The parameter name here is of course an example. Input a value 
for the particular set and parameter requested. The next query will 
be the next-numbered parameter for that set, and so on until the 
query will ask for data for the next-numbered set. To cease data- 
input, enter a space in response to the first reauest for a set 
name. If no value for this data-element is known or relevant, enter 
the number 1E50. The printout for this number will then be three 
dashes (    ).

DISPLAY: STORE IN TRACKS, FILE #?

If you do not wish to store the data yet, input a space. 
Otherwise, enter the track # and file f of the already-marked, 
>5000-word file. Make sure the cassette tab is at the RECORD 
posi.tion first, though.

TO CREATE A DATA-FILE USING PARAMETERS DEFINED IN AN 
EXISTING DATA-FILE (OPTION 0)

This option permits the use of parameters whose name and numbers 
have already been defined in the creation of a previous data-file. 
Operation is straightforward.

PRINTOUT OF THE DATA-FILE (OPTIONS 4 AND 11)

Option 4 is a 'scratchpad' printout which prints out the data 
as input, with numbered parameters and sets. Option 11 permits a 
formal, hard-copy table to be produced.

OPTION 4:
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DISPLAY: DATA FROM TRACK!, FILE #?

If the data-file is already in memory, 
If not, make sure that the tape cartridge of 
puter. Input the appropriate track and file

answer with 
interest is 
numbers.

a space, 
in the com-

DISPLAY: PARAMETER #?

You may print up to 4 parameters on a single sheet of paper 
using the 9866 thermal printer, or up to 8 parameters using the 9871 
impact printer and 15-inch wide paper. Enter the parameter num 
bers, separated by commas, that you wish printed out.

If the data is being printed out on the impact printer, with 
the number of significant figures defined by the user (option 11), 
the uncertainties of each data-element can be printed out just to 
the right of the data-element itself. The uncertainties must be 
stored in the data-file as a specified parameter. In response 
to the 'PARAMETER #?' query, enter a slash (/) after each 
appropriate parameter, followed by the parameter number of the 
associated uncertainties. For example, an input of 2/17,6,3/19 
would result in a printout of the uncertainties to parameters 2 and 
3 (stored as parameters 17 and 19) being printed out, with a +/- 
symbol, to the right of the appropriate data-elements, and with the 
same number of decimal places as the data-element. If the uncer 
tainties are stored as percent, they will automatically be converted 
to absolute values, so long as '%', 'PERCENT', or 'percent' appears 
in the parameter name. Note that if too many characters are 
required for the data-printout in this manner, interference with the 
next column of data may occur. If the uncertainty is assigned a 
value of zero, no uncertainty printout will occur.

DISPLAY: # OF SIGNIFICANT FIGURES?

This display appears if you chose printout option 11 instead 
of 4. Enter the maximum number of significant figures (from 1 to 6) 
that you wish printed out for each parameter chosen, in the order 
that you entered the parameter numbers. If all parameters are to 
have the same number of significant figures, you need only enter 
that number once. The data will be rounded off in the printout, 
with least significant digits of 5 rounded to the nearest even 
dig it.

DISPLAY: SET(S) TO BE PRINTED OUT?

If sets are to be printed out in serial order, 
last set numbers, separated by a comma. If sets are 
out in arbitrary order, input the set numbers in the 
of printout, separated by semicolons. The two modes 
in one response - e.g., an input of 2,5;24;11,9;16?1

input first 
to be printed 
desired order 
may be combined 
would



result in printout of sets in the order 2,3,4,5,24,11,10,9,16,1. 
Note that sets may be printed out in descending as well as ascending 
serial order. If 'ALL' or 'all' is the response to the query, 
all of the defined sets will be printed out in order. Data from 
different data-files (with the same parameters and parameter 
numbers) can be printed out in the same table by placing an asterisk 
followed by the track and file numbers of the new data-file, before 
the set numbers of interest. Thus if sets 7 throuqh 12 from the 
data-file in track 1, file 23 were to be added to the printout 
following sets 43 and 12 of a data-file in memory, the response to 
the 'SET(S)' query would by 43;12;*1,23,7,12.

OPTION 11:

DISPLAY PARAM. HEADINGS- 1=YE5, 2=NO?

but
An input of 1 will give a table with parameter and set names, 

~^^ not parameter or set numbers, printed out. An input of 2 will 
suppress the printout of parameter names, in case data from more 
j-u--  -_ j-i.- .e.:-i- ^^ L.~ u._ printed out, or if vertical juxta-

  f~\ f T~\v-iri+-^--ii+- 1C f*l £>{? ( r t~i r-1

suppress tne printout or 
than one data-file is to be
position of different sheets of printout is desired.

TO EDIT DAT? (OPTION 3)

DISPLAY: EDIT SET #S?

Enter the set numbers, separated by commas, of the sets to
be edited. Thus if you wanted to change seme of the values of
sets 2, 41, and 16, the input would be 2,41,16.

DISPLAY EDIT PARAMETER #S?

Enter the parameter numbers whose values, for the sets chosen 
above, to be changed, separatee by commas. To ecit a sample name, 
0 must be the first number entered. To change a]} of the parameter 
values, enter ALL (or all). Thus to edit the sarrple neme and all of 
the parameter values, the input would be 0,ALL. Enter a space 
to escape .

TO DELETE DATA SETS (OPTION 5)

DISPLAY: SET(S) TO BE DELETED?

If only one set is to be deleted, input that set number



If a block of sets in sequence are to be deleted, input the first 
and last numbers of the sequence, v.ith a comma separating the two. 
The sets are renumbered after each deletion. Input a space after 
the desired deletions have been accomplished.

TO INSERT A DATA-SET (OPTION 6)

DISPLAY: INSERT DATA BEFOPE SET #?

Input the number of the set before the new set is to be placed 
The usual data-input routine then occurs, and sets higher-numbered 
than the inserted set are renumbered.

TO ADD A PARAMETER NAME (OPTION 9)

This option permits you to increase the number of defined par 
ameters by defining additional parameter names (up to 35 total). 
After adding a parameter name, all the values of the new parameter 
will be zero. To input the corresponding data, you will need to:

CHANGE ALL VALUES OF ONE PARAMETER (OPTION 10)

This option permits you to change the values of a given param 
eter for all of the sets   i.e., to enter data by column instead 
of by row.

TO PRINT 'OUT A LIST OF PARAMETER NAMES (OPTION 12)

TO PRINT OUT A LIST OF SET NAMES (OPTION 13)

TO PRINT OUT A LIST OF OPTIONS (OPTION 15)

These operations are straightforward.

/O



APPENDIX II   LIST OF INSTRUCTIONS PROGRAM

P ROC, RAM" LI N 3

REM INSTRUCTIONS FOR KRL 50X35 DATA-FILE PROGRAM 
REM U.S.G.S. OPEN-FILE KEPT. 79-1434 
FIND 10,1
PRINT TAB10"INSTRUCTIONS FOR KPL 50X35 DATA-FILE 

TAB25"INTRODUCTION"LIN2
TAB6"This program permits the user to use a 50X35 matrix to store" 
"split-precision (6-digit accuracy) data for up to 50 samples ('sets') 
"and up to 35 variables ('parameters') per sample, with user-defined" 
"sample and parameter names. Once stored, the data may be edited," 
"printed out, added to, manipulated, and plotted via a number of" 
"subroutines and plotting programs. If an HP-9871 impact printer is" 
"available, the data may also be printed out in hard-copy table form, 
"including parameter names with superscript or subscript (i.e.," 
"isotope/oxide form) notation, with user-defined number of" 
"significant figures, and with associated errors printed next to the" 
"proper values."
LIN2,TAB22"GFNERAL COMMENTS"LIN2 
TAP6"If you intend to store a data-file, make sure a premarked,"

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT- 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT

"empty or expendable file of at least 5003 words length is available.'

TAB6"Most displayed queries may be answered with a space in order to '
"escape from that subroutine."LINl
TAB6"If an HP-9871 impact printer is connected to the computer and is 1
"turned on, the data-printout will automatically be done on the"
"impact printer. The (standard) model 9866 thermal printer must have'
"a select code of 2, the impact printer a select code of 6 (assigned"
"in lines 50 and 60 of the program)."LIN3
TAB16"CREATING A DATA-FILE (OPTION 1)"LIN2
"DISPLAY: FILE NAME?"LINl
"Input a name (<= 80 characters long) to be assigned to the file."LIN!
"DISPLAY: PARAMETER 1 NAMF?"LINl
TAB6"The parameter names may be up to 2 lines of 12 characters, so"
"this query requires two responses. A question-mark will prompt"
"input of the second line. If you wish the parameter name to be"
"printed out with all numerals as superscripts, input " as the first"
"character, first line (e.g., ~87Rb/86Sr). If numerals are to be"
"printed out as subscripts, input * as the first character of the"
"line (e.g., *A1203). Superscripts and subscripts will only appear"
"on impact-printer printouts and plotter-drawn plots. After each"
"parameter name has been entered, the display will request the name"
"of the next parameter. When no more parameters are to be named, "
"answer the two parameter-name queries with a space."LIN2
"DISPLAY: SET # 1 NAME?"LINl
TAB6"The set (sample) names are stored as three lines of twelve char-'
"acters each, so that three display queries must be answered. When"
"no more sets are to be named, simply answer the first query with"
11 a space. Set names are requested before the data for each set is"
"to be entered."LIN2
"DISPLAY: SET 1 , % A1203?"LINl
TAB6"The parameter name here is of course an example. Input a value"
"for the particular set and parameter requested. The next query will 1
"be the next-numbered parameter for that set, and so on until the"



530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
310
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 

PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PPINT

"dashes (   
"DISPLAY: 
TAB6"If you 
"Otherwise, 
M >5000-word

4 AND 11) "LIN2 
pr ints out the

numbers' 
file."

data
Option 11 permits a 1

"query will ask for data for the next-numbered set. To cease data- 11 
"input, enter a space in response to the first request for a set" 
"name. If no value for this data-element is known or relevant, enter 
"the number 1E50. The printout for this number will then be three" 

- )."LIN2
STORE IN TRACK*, FILE #?"LIN1

do not wish to store the data yet, input a space." 
enter the track # and file f of the already-marked," 
file. Make sure the cassette tab is at the RECORD" 

"position first, though."LIN2
TAB5"TO CREATE A DATA-FILE USING PARAMETERS DEFINED IN AN" 
TAB15"EXISTING DATA-FILE (OPTION 0)"LIN2
TAB6"This option permits the use of parameters whose name and 
"have already been defined in the creation of a previous data 
"Operation is straightforward ."LIN3 
TAB12"PRINTOUT OF THE DATA-FILE (OPTIONS 
TAB6"Option 4 is a 'scratchpad' printout which 
11 as input, with numbered parameters and sets, 
"formal, hard-copy table to be produced. "LINl 
"OPTION 4 : "LINl, "          "LINl 
"DISPLAY: DATA FFOM TRACK!, FILE f?"LINl
TAB6"If the data-file is already in memory, answer with a space." 
"If not, make sure that the tape cartridge of interest is in the com 
puter. Input the appropriate track and file numbers."LIN2 
"DISPLAY: PARAMETER #?"LINl
TAB6"You may print up to 4 parameters on a single sheet of paper" 
"using the 9866 thermal printer, or up to 8 parameters using the 9871 
"impact printer and 15-inch wide paper. Enter the parameter num-" 
"bers, separated by commas, that you wish printed out."LIN2 
TAB6"If the data is being printed out on the impact printer, with" 
"the number of significant figures defined by the user (option 11)," 
"the uncertainties of each data-element can be printed out just to" 
"the right of the data-element itself. The uncertainties must be" 
"stored in the data-file as a specified parameter. In response" 
"to. the 'PARAMETER t?' query, enter a slash (/) after each" 
"appropriate parameter, followed by the parameter number of the " 
"associated uncertainties. For example, an input of 2/17,6,3/19" 
"would result in a printout of the uncertainties to parameters 2 and 
"3 (stored as parameters 17 and 19) being printed out, with a +/-" 
"symbol, to the right of the appropriate data-elements, and 
"same number of decimal places as the data-element. If the 
"tainties are stored as percent, they will automatically be 
"to absolute values, so long as '%', 'PERCENT', or 'percent 
"in the .parameter name. Note that if too many characters are " 
"required for the data-printout in this manner, interference with 
"next column of data may occur. If the uncertainty is assigned a" 
"value of zero, no uncertainty printout will occur."LIN2 

"DISPLAY: # OF SIGNIFICANT FIGURES?"LINl
TAB6"This display appears if you chose printout option 11 instead 
"of 4

with the" 
uncer-" 

conver ted 
appears"

the

Enter the maximum number of significant figures (from 1 to 6 
"that you wish printed out for each parameter chosen, in the order" 
"that you entered the parameter numbers. If all parameters are to" 
"have the same number of significant figures, you need only enter" 
"that number once. The data will be rounded off in the printout,"

12



PRINT "with least significant digits of 5 rounded to the nearest even"
PRINT "digit."
PRINT LIN2"DISFLAY: SET(S) TO BE PPINTFD OUT?"LIN1
PRINT TAB6"If sets are to be printed out in serial order, input first"
PRINT "last set numbers, separated by a conma. If sets are to be printed"
PRINT "out in arbitrary order, input the set numbers in the desired, order"
PRINT "of printout, separated by semicolons. The two modes may be corr.bined
PRINT "in one response - e.g., an input of 2 , 5 ; 24   11, 9; 16 ; 1 would"
PRINT "result in printout of sets in the order 2,3,4,5,24,11,10,9,16,1."
PRINT "Note that sets may be printed out in descending as well as ascending
PRINT "serial order. If 'ALL' or 'all' is the response to the query,"
PRINT "all of the defined, sets will be printed out in order. Data from"
PRINT "different data-files (with the same parameters and parameter"
PRINT "numbers) can be printed out in the same table by placing an asterisk
PRINT "followed by the track and file numbers of the new data-file, before"
PRINT "the set numbers of interest. Thus if sets 7 through 12 from the "
PRINT "data-file in track 1, file 23 were to be added to the printout"
PRINT "following sets 43 and 12 of a data-file in memory, the response to"
PRINT "the 'SET(S) ' query would by 43j12;*1,23,7,12."LIN2
PRINT "OPTION 11:"LIN1 M           "LINl
PRINT "DISPLAY: PAPAM. HEADINGS- 1=YES, 2=NO?"LIN3
PPINT TAE6"An input of 1 will give a table with parameter and set names,"
PRINT "but not parameter or set numbers, printed out. An input of 2 will"
PRINT "suppress the printout of parameter names, in case data from more"
PRINT "than one data-file is to be printed out, or if vertical juxta-"
PRINT "position of different sheets of printout is desired."LIN2
PRINT TAB20"TO EDIT DATA (OPTION 3)"LIN2
PRINT "DISPLAY: EDIT SET #S?"LINl
PRINT TAB6"Enter the set numbers, separated by commas, of the sets to"
PRINT "be edited. Thus if you wanted to change some of the values of"
PRINT "sets 2, 41, and 16, the input would be 2,41,16."LIN2
PRINT "DISPLAY: EDIT PARAMETER #S?"LINl
PRINT TAB6"Enter the parameter numbers whose values, for the sets chosen"
PRINT "above, to be changed, separated by commas. To edit a sample name,"
PRINT "0 must be the first number entered. To change all of the parameter"
PRINT "values, enter ALL (or all). Thus to edit the sample name and all of
PPINT "the parameter values, the input would be 0,ALL. Enter a space "
PRINT "to escape ."
PRINT LIN2
PRINT TAB15"TO DELETE DATA SETS (OPTION 5)"LIN2
PRINT "DISPLAY: SET(S) TO BE DELETED?"LINl
PRINT TAB6"If only one set is to be deleted, input that set number."
PRINT "If a block of sets in sequence are to be deleted, input the first"
PRINT "and las.t numbers of the sequence, with a comma separating the two."
PRINT "The sets are renumbered after each deletion. Input a space after"
PRINT "the desired deletions have been accomplished."LIN2
PRINT TAB10"TO INSERT A DATA-SET (OFTION~6)"LIN2
PRINT "DISPLAY: INSERT DATA BEFORE SET f?"LINl
PRINT TAB6" Input the number of the set before the new set is to be placed."
PRINT "The usual data-input routine then occurs, and sets higher-numbered"
PRINT "than the inserted set are renumbered."LIN2
PRINT LIN1,TAB10"TO ADD A PARAMETER NAME (OPTION 9)"LINl
PRINT TAB6"This option permits you to increase the number of defined par-"
PRINT "ameters by defining additional parameter names (up to 35 total)."



1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1740
1750

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
LINK #0,1
END

"After adding a parameter name, all the values of the new parameter'
"will be zero. To input the corresponding data, you will need to:"
LIN2,TAB10"CHANGE ALL VALUES OF ONE PARAMETER (OPTION 10)"LINl
TAB6"This option permits you to change the values of a given param-'
"eter for all of the sets   i.e., to enter data by column instead
"of by row."LIN2
TAB5"TO PRINT OUT A LIST OF PARAMETER NAMES (OPTION 12)"LINl
TAB5"TO PPINT OUT A LIST OF SET NAMES (OPTION 13)"LINl
TAB5"TO PRINT OUT A LIST OF OPTIONS (OPTION 15)"LIN3
TAB6"These operations are straightforward."LIN3
LIN4



APPENDIX III -- LIST OF MAIN PROGRAM

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520

COM AI[50,18],CI[35,13J ,DS[50,35],12,M,B$[80]
REM DATA-FILE PROGRAM, K.P. LUDWIG, 8/79, USGS OPEN-FILE REPT. 79-1434 
DIM GI [50] ,A$[36] ,C$[26] ,T$[72] ,F,S[35] ,E$[36] ,S$[72] ,2$ [10] ,KI[9] ,HI[9] 
DIM D$ [150] ,F$[18] ,BI [9] 
Pl=2 
P2=6 
10 = 50 
M0=35 
C=P1 

STDPR PI
PC 1' I _ _     _ "j, ;*, _ | _   _ __   

SERROR A,4880
Z$ = "0123456789"
GOTO 400
DEF FNL(X)
E=1+POS(T$,",")
IF POS(Z$,T$[1, 1]) THEN 200

GOTO 210
T=VAL(T$)
IF POS(Z$,T$[E,E]) THEN 240

GOTO 250 
F=VAL(T$[E]) 
RETURN T 
END 
WRITE -77(P1,*)LIN1,SPA3,T$" 
RETURN
WRITE (P1,*)"OBTAIN COMPLETE INSTRUCTIONS (-1)" 
WRITE (PI,*)"CPEATE USING 'OLD' PARAMETERS (0)"

(PI,*)"CREATE USING 'NEW' PARAMETERS
(PI,*)"ADD DATA
(PI,*)
(PI,*)
(PI,*)

IMPROPEP SYNTAX. TRY AGAIN. ***"LIN3

WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
WRITE 
DISP

(1)"

TO EXISTING FILE (2)"LINl"EDIT DATA (3)" 
PRINTOUT ('STANDARD' FORMAT) W'LINT'DELETE DATA-SET (5) 
INSERT DATA SET (6)"LINl"EXCHANGE DATA-SETS (7)" 
EDIT PARAMETER NAME (8)"LIN1"ADD PARAMETER NAME (9)"

(PI,*)"CHANGE ALL VALUES OF ONE PARAMETER (10)" 
(P1,*)"PRINTOUT IN FLEXIBLE FORMAT WITH RESTRICTED SIGN 
(PI,*)"PRINTOUT LIST OF PARAMETER NAMES (12)" 
(P1,*)"P.PINTOUT LIST OF SAMPLE NAMES (13) 
(PI,*)"ENTER 15 TO OBTAIN LIST 

"CREATE (1) ADD (2) ED IT ( 3) PRINT ( 4)

FIGS. (11)

OF POSSIBLE OPEPATIONS"LIN2 
DELETE (5) INSERT (6) EXCHANGE (7)"

INPUT FO
IF FOf-1 THEN 450
LINK |0,2
STANDARD
GOTO (FO=l)+2* (F0=15) OF 510,290
GOSUB 4200
IF F0=0 THEN 540
GOTO FO-1 OF 620,650,2490,1520,1720,1950,2260,2140,2200,2500,2360
GOTO FO=13+2*(FOI13) OF 2420,410
M=0
MAT D=ZER



530 MAT OZER
540 12=0
550 MAT A=ZER
560 GOSUB 1210
570 IF NOT FO THEN 590
580 GOSUB 1040
590 GOSUB 1240
600 GOSUB 980
610 GOTO 590
620 GOSUB 1240
630 GOSUB 980
640 GOTO 620
650 DISP M SET(S) TO BE EDITED";
660 INPUT S$
670 IF S$=" " THEN 410
680 S$U + LEN(S$)]= M ,999"
690 T$=S$
700 IF FNLO>0 THEN 740
710 T$=T$[1,POS(T$,",999")-1]
720 GOSUB 270
730 GOTO 650
740 IF T=999 THEN 1420
750 I=T
760 IF I <= 12 THEN 790
770 GOSUE 4370
780 GOTO 650
790 S$=S$[1+POS(S$,",")]
800 DISP "SET"I"-EDIT PARAMETER IS";
810 INPUT T$
820 T$ (1+LEN(T$) ]= ll ,999"
830 IF NOT POS(T$ [1,3] ,"ALL") AND NOT POS(T$ [1, 3 ] ,"al1°) THEN 870
840 GOSUB 980
850 12=12-1
860 T$=T$[1+POS(T$,", 11 ) ]
870 IF FNLO<0 OR T=999 THEN 690
880 IF TfO THEN 910
890 GOSUB 1250
900 GOTO 960
910 J = T
920 IF J <* M THEN 950
930 GOSUB 2120
940 GOTO 800
950 GOSUB 1340
960 T$=T$[1+POS(T$," ,") ]
970 GOTO 830
980 FOR J=l TO M
990 GOSUB 1340
1000 IF M=MO THEN 410
1010 NEXT J
1020 12=1+12
1030 RETURN
1040 IF M <= MO THEN 1070
1050 GOSUB 4350
1060 GOTO 410



1070 J=1+M
1080 GOSUB 1110
1090 GOTO 1070
1100 RETURN
1110 STANDARD
1120 DISP "PARAMETER "J"NAME";
1130 INPUT C$ [1,13]
1140 INPUT C$[14,25]
1150 IF C$[14,19]#" " THEN 1180
1160 IF C$[1,7H" " THEN 1180
1170 GOTO 1+(FO = 1) OF 1200,590
1180 TRANSFER C$ TO C[J,1]
1190 M=M+(FO|8)
1200 RETURN
1210 DISP "FILE NAME";
1220 INPUT B$
1230 RETURN
1240 1 = 12-1-1
1250 IF I>10 THEN 1730
1260 DISP "SET*"I"NAME";
1270 INPUT A$[l,12]
1280 IF A$[1,12J= M " THFN 1420
1290 INPUT A$[13,24]
1300 IF A$[13,24]=" " THEN 1320
1310 INPUT A$[25,36]
1320 TRANSFER A$ TO A [1,1]
1330 RETURN
1340 TRANSFER C[J,1] TO C$
1350 DISP "SETt"!;C$[1+PGS(C$[1,1],"~")+POS(C$[1,1],"*")]
1360 INPUT D[I,J]
1370 RETURN
1380 NEXT J
1390 12=12+1 .
1400 RETURN
1410 GOTO 1240
1420 DISP "STORE IN TRACK!, FILE#";
1430 INPUT T$
1440 B=2
1450 IF T$=" " THEN 410
1460 IF FNLO >= 0 AND F >= 0 THEN 1490
1470 GOSUB 270
1480 GOTO 1420
1490 STORE DATA #T,F
1500 B=0
1510 GOTO 410
1520 DISP "SET(S) TO BE DELETED";
1530 INPUT T$
1540 IF T$ = " " THEN 1420
1550 IF FNLO>0 AND F>0 THEN 1580
1560 GOSUB 270
1570 GOTO 1520
1580 FOR K*=l TO 1+F-T
1590 GOSUB 1620
1600 NEXT K



GOTO 1520 
FOR I=T TO 12 
IF 1=10 THEN 1700 
FOP J=l TO M

NEXT J
TRANSFER A[I+1,1] TO A$
TRANSFER A$ TO A [I , 1]
NEXT I
12*12-1
RETURN
IF I2<10 THEN 1750
PRINT TAR10"**** DATA-FILF IS FULL ****"LIN3
GOTO 410
DISP "INSERT DATA BEFORE SET #";
INPUT T$
IF T$ = " " THEN 1420
IF FNLO>0 AND F>0 THEN 1810
GOSUB 270
GOTO 1750
FOR 1=12 TO T STEP -1
FOR J=l TO M
D[I+1, J]=D[I,J]
NEXT J
TRANSFER A[I ,1] TO A$
TRANSFER A$ TO A[I+1,1]
NEXT I
I = T
GCSUB 1250
FOR J«l TO M
GOSUB 1340
NEXT J
12=1+12  
GOTO 1720
DISP "EXCHANGE SET NUMBERS";
INPUT T$
IF T$=" " THEN 1420
PRINT LIN3
IF FNLO>0 AND (F>0 AND F <= 12) THEN 2020
GOSUB 270
GOTO 1950
FOR J=l TO M
E[J]=D[T,J]
D[T,J]=D[F,J]
D[F,J]«E[J]
NEXT J
TRANSFER A[T,1] TO E$
TRANSFER A[F,1] TO A$
TRANSFER A$ TO A[T,1]
TRANSFER E$ TO A[F,1]
GOTO 1950
WRITE (PI,*) TAB10"**** ONLY"M"PARAMETERS DEFINED ****"LIN3
RETURN
IF M<MO THEN 2170

IB



2150 GOSUB 2120
2160 GOTO 410
2170 J=1+M
2180 GOSUB 1110
2190 GOTO 410
2200 DISP "PARAMETER #";
2210 INPUT J
2220 FOR 1=1 TO 12
2230 GOSUB 1340
2240 NEXT I
2250 GOTO 400
2260 DISP "EDIT PARAMETER! ? NAME";
2270 INPUT T$
2280 IF T$=" " THEN 2350
2290 J=FNLO
2300 IF FNLO>0 AND F>0 THEN 2330
2310 GOSUB 270
2320 GOTO 2260
2330 J=T
2340 GOSUB 1110
2350 GOTO 410
2360 PRINT "PARAMETER t"TAE20"PARAMETER NAME"LIN2
2370 FOR J«l TO M
2380 TRANSFER C[J,1] TO C$
2390 PRINT J;"    "?TAB18;C$,LIN3*(J=M)
2400 NEXT J
2410 GOTO 400
2420 PRINT "SAMPLE #"TAB20"SAMPLE NAME"LIN2
2430 FOR 1=1 TO 12
2440 TRANSFER A[I,1] TO A$
2450 PRINT I;"-     ";TAB17;A $,LIN3*(1 = 12)
2460 NEXT I
2470 GOTO 400.
2480 REM PRINTOUT ROUTINE
2490 K0=0
2500 C=P1* (STATP2<288)+P2*(STATP2 >= 288)
2510 STDPR C
2520 IF F0*4 THEN 4390
2530 Z=0
2540 DISF "PARAMETER NUMBERS";
2550 INPUT T$
2560 T$[1+LEN(T$) ]«=" , "
2570 FOR K*l TO 4 + (KO#0)+4 *(C=P2)
2580 G[K]=FNLO
2590 IF G(K]<1 THEN 2780
2600 IF POS(T$ [2,3],"/") AND C=P2 THEN 2630
2610 H[K]=0
2620 GOTO 2700
2630 LO=1+POS(T$,"/")
2640 IF POS(Z$[2],T$[LQ,LO]) THEN 2670
2650 GOSUB 270
2660 GOTO 2530
2670 H[K]=VAL(T$ [LO] )
2680 TRANSFER C[H[K],1] TO C$



B[K3« NOT (POS(C$,"%") +POS (C$ ," per cent ") + PCS (C$ , M PERCFNT" ) )
IF H[K] <= M THEN 2720
GOTO 2750
T$=T$ [1+POS(T$,",") ]
IF G[K]<1 THEN 2820
IF G[K] <= M THEN 2770
GOSUB 2120
GOTO 2530

NEXT K
D$[ 1,150]=""
E1=(H[1]*0)
E3=l+4*( (C=P2)*(Z<9) + (C=P1) * (Z<5) )
IF KO THEN 2950
PRINT "(parameter # ) " ;
STANDARD
FOR K=l TO Z
IF C=P1 THEN 2890
WRITE (C,2940) 13 ,D$ [ 1 , 10+El+13*K] ;
GOTO 2900
PRINT TAB(9+13*K) ;
PRINT G[K] ;
NEXT K
PRINT LIN2
GOTO 3030
FORMAT 10B
DISP "I OF SIGNIFICANT FIGURES";
INPUT T$
FOR 1=1 TO Z
IF NOT POS(Z$[2] ,T${1,1] ) THEN 2950
K[I] =VAL(T$)
IF K[I]<1 OR K[I]>6 THEN 2950
T$=T$ [1+POS(T$, M , ") ]
NEXT I
IF K0=2 THEN 3350
FOR S=0 TO 12 STEP 12
IF C=P2 THEN 3070
WRITE (C,2940)D$[l f (E3-1)* NOT S+14-S];
FOR K=l TO Z
TRANSFER C[G[K] ,1] TO C$
S0= NOT S*(1+POS(C$ [1,1] ,"~")+POS(C$[l,l] ,"*") )4(S = 12) *14
IF C=P2 THEN 3130
WRITE (C,2940)C$[SO,SO+11] ,32;
GOTO 3190
WRITE (C,2940)13,D$ [ 1 , 13* K+E1+E3] ,27,86 ,0 ,4 ;
FOR L=SO TO SO+11
D=(POS(C$[l,l],"'> ")-f2*POS(C$[l,l] ,"*"))* (POS(Z$,C$[L,L] )fO)
WRITE (C, 29 40) 2 7* (D=l) , 10* (D>0) ,C$ [ L, L] , 27* (0=2) ,10* (D>0) ;
NEXT L
WRITE (C, 29 40) 27, 86,0, 16;
NEXT K
IF S=12 THEN 3260
PRINT
IF KO THEN 3240



3230 PRINT "SET#" ;
3240 IF K0=2 THEN 3260
3250 PRINT TAB(FO=4)+E3"SAMPLE NAME" ;
3260 NEXT S
3270 PRINT
3280 IF KO THEN 3300
3290 PRINT "    H ;
3300 FOP 1 = 1 TO 1+Z
3310 WRITE (C,2940)F$[l+4*( (1 = 1) * ( (F0=4 ) + (E3*l) ) + (I> 1) ) , 17+El* (I =1) 1 ;
3320 NEXT I
3330 PRINT "I";LIN2
3340 GOTO 3350
3350 DISP "SET(S) TO BE PRINTED OUT";
3360 INPUT T$
3370 IF POS(T$,"all 11 ) OP POS (T$ , "ALT ") THEN 353J
3380 IF T$[l f l]#"*" THEN 3430
3390 T$=T$[2]
3400 GOSUE 4220
3410 K=1+POS(T$,",")
3420 T$=T$ [K + POS(T$[K] ,",")]
3430 IF FNLO<0 TKLK 4170
3440 T$[1 + LEMT$)]="?999"
3450 IF FCS(T$ [2,3] , ",") THEN 3500
3460 IF T=999 THEN 4170
3470 F=FNLO
3480 T$=T$ [1 + POS(T$,";") ]
3490 GOTO 3550
3500 GOTO (FNLO <= 0)+2*(F <= 0) OF 3350,3350,4170
3510 T$=T$ [1+POS(T$, M ;") ]
3520 GOTO 3550
3530 T=l
3540 F=I2
3550 FOP I = T TO F STEP (F >= T)-(F< II)
3560 IF I>12 THEN 4170
3570 TRANSFER A[I,1] TO A$
3580 IF KO THEN 3610
3590 STANDARD
3600 PRINT I;
3610 PRINT TAB1 + E3-(KO#0) ;A$[1,12] ;
3620 FOR K=l TO Z
3630 STANDARD
3640 N=D[I,G[K]]
3650 IF NI1E+50 THEN 3710
3660 IF C#P2 THEN 3690
3670 WRITE (C,2940)13,D$[1,K*l3+E1 + E3 + 3] , "    " ;
3680 GOTO 4090
3690 PRINT TAB(13*K+El+F3+3)"  ";
3700 GOTO 4090
3710 IF KO THEN 3750
3720 IF (ABSN >= 0 . 01)*(ABSN<1E + 10)+ NOT N THEN 3880
3730 FLOAT 3
3740 GOTO 3880
3750 0=K[K]
3760 IF N THEN 3790



3770 R=Q+1
3780 GOTO 3870
3790 IF ABSN >= 0.001 THEN 3840
3800 P=FNB(N/10~(FNAN))
3810 P=Q+(R<Q)*(R-Q)
3820 GOSUB R OF 4780,4800,4820,4840
3830 GOTO 3880
3840 K7=10~(FNBN-FNAN-1)
3850 N=FNH(N*K7)/K7
3860 P=(Q-FNAN)*FNI(N/10)+ NOT FNI(N/10)
3870 GOSUB P OF 4620,4640,4660,4680,4700,4720,4740,4760
3880 IF C#P2 THEN 3930
3890 E2=K*13+El+E3-l+2*( NOT H[K]*(FO=11) OP NOT KO*(N >= 0.01))
3900 DISP ""
3910 WPITE (C,2940)13,D$[l,E2] ;
3920 GOTO 3940
3930 PRINT TAB (13 *K+E'1+E 3+2* NOT KO* ( NOT N OR (ABSN >= 0.01)));
3940 IF H[K]=0 THEN 3970
3950 IF D[I,H[K]]=0 THEN 3970
3960 WRITE (0,2940)27,72,0,10;
3970 PRINT N;
3980 IF H[K]=0 THEN 4090
3990 IF D[I,H[K]]=0 THEN 4090
4000 WPITE (0,2940)27,86,0,3,27,10;
4010 Q9=R-(P=l)+(N<1)+FNA(10*N*(ABSN >= 1) + (ABSN<1))
4020 FOP J=l TO 4+3*((Q9>3)+(Q9>6))-Q9
4030 WRITE (C,2940)8;
4040 NEXT J
4050 WPITE (0,2940)43,10,10,8,45,27,10;
4060 PRINT ABS(D[I,H[K] ]*(B[K]+ NOT B [K]*D[I,C[K]]/100) )
4070 WPITE (0,2940)27,10,8,8,8,27,86,0,16;
4080 WRITE (0,2940)27,72,0,12,27,10
4090 NEXT K .
4100 IF A$[13,24]=" " THEN 4140
4110 PRINT LIN1,TAB1 + E3-(KO#0) ;A$ [13,24] ;
4120 IF A$[25,36]=" " THEN 4140
4130 PPINT LINl,TABl+E3-(KOfO);A$[25];
4140 PRINT LIN1
4150 NEXT I
4160 GOTO 3380
4170 PPINT LIN3
4180 STDPR Pi
4190 GOTO 410
4200 DISP "DATA FROM TRACK #, FILE #";
4210 INPUT T$
4220 B=l
4230 IF T$=" " THEN 4340
4240 IF FNLO#-1 AND F#-l THEN 4270
4250 GOSUB 270
4260 GOTO 4200
4270 IF T£0 AND T#1 THEN 4250
4280 LOAD DATA $T,F
4290 B=0
4300 IF F0=ll AND C=P1 THEN 4340



4310 STANDARD
4320 WRITE (Pi,*) "DATA FROM TRACK"T"FILF"F"("I 2"SETS, "F"PARAMETERS DEFINED)
4330 WRITE (Pi,*)LIN2;R$ , LIN3
4340 RETURN
4350 WRITE (Pi,*)TAB10"******* PARAMETER # LIMIT IS"MO" *******" LIN3
4360 RETURN
4370 WRITE (Pi,*)TAB10"**** ONLY"I 2"SETS DEF1NFD ****"LIN3
4380 RETURN
4390 DISP "PAPAM. HEADINGS- (1)=YES,(2)=NO";
4400 INPUT KO
4410 GOTC l+(KO = l)+2* (K0=2) OF 4390,4420,2530
4420 DISP "TITLE OF TABLE"?
4430 INPUT D$
4440 PRINT LIN2,D$,LIN3
4450 GOTO 2530
4460 DEF FNA(N)=INTLGTABSN
4470 DEF FNB(N)
4480 S=1+FNAN
4490 N1=N
4500 Nl=10*(ABSN1-AESIN1N1)
4510 IF Nl=0 THEN 4540
4520 S=S + 1
4530 GOTO 4500
4540 RETURN S
4550 DEF FNI(N)=INTABSN£APSN
4560 DEF FNH(N)
4570 PO=FNBN-0
4580 K8=N/10~RO
4590 K9=K8-INTK8
4600 RETURN 10~PO*INT(K8+(K9>0.5)+(K9=0.5)*(INI(K8/2)#INTK8/2))
4610 END
4620 FIXED 0
4630 RETURN
4640 FIXED 1
4650 RETURN
4660 FIXED 2
4670 RETURN
4680 FIXED 3
4690 RETURN
4700 FIXED 4
4710 RETURN
4720 FIXED 5
4730 RETURN
4740 FIXED 6
4750 RETURN
4760 FIXED 7
4770 RETURN
4780 FLOAT 0
4790 RETURN
4800 FLOAT 1
4810 RETURN
4820 FLOAT 2
4830 RETURN
4840 FLOAT 3

23



4850 RETURN
4860 FLOAT 4
4870 RETURN
4880 GOTO A-55 OF 4910,4930,4930,4950,4990,5010,5030
4890 PRINT LIN2"***** ERROR"A M ********"LIN3
4900 GOTO 410
4910 PRINT LIN3"*** CANNOT FIND TRACK"T-FILE"F M  TRY AGAIN ***"LIN3
4920 GOTO B OF 410,1420
4930 PRINT LIN3"*** TAPE IN PROTECT POSITION OR TAPE NOT IN SLOT ***"LIN3
4940 GOTO B OF 410,1420
4950 REWIND
4960 PRINT LIN3"*** TAPE VERIFICATION ERROR  TFY AGAIN ***"LIN3
4970 GOTO B OF 410,1420
4980 FO=145+18*IO+13*MO+2*IO*MO
4990 PRINT LIN3"*** TRACK"T n FILE"F H IS TOO SMALL. MUST BE >"FO H WORDS. ***"LIN3
5000 GOTO 1420
5010 PRINT LIN3"*** TRACK"T"FILE"F"IS NOT A PROPER FILE FOR THIS PROGRAM **"LIN
5020 GOTO B OF 410,1420
5030 PRINT LIN3"*** TRACK"T"FILE M F M IS NOT A DATA-FILE. TRY AGAIN *** M LIN3
5040 GOTO 410
5050 GOTO 4890
5060 END


